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Summary
A total of 216 yearling steers was used in two finishing experiments to evaluate interac-(Key Words: Finishing Cattle, Choline, Fat, tions between levels of dietary fat, protein and Protein, Carcass.) ruminally protected choline. In Trial 1, steers received diets that combined levels of 0% or 5% added fat (choice white grease), 10.8% or 12.5% crude protein, and 0 or 5 grams per Protein requirements of rumen microorhead daily of ruminally protected choline.
ganisms are influenced by the amount of Steers were fed in pens of five head each for 89 available energy; as available carbohydrate days. Adding fat decreased intake (P<.01), increases, more ruminally degraded protein average daily gain (P<.1), and carcass weight is needed to satisfy requirements of the (P<.07) and increased carcass yield grade ruminal microflora. Starch is extensively (P<.06) but did not alter feed efficiency (P>.9).
degraded to volatile fatty acids by rumen Increasing the protein level from 10.8 to 12.5% microflora. Conversely, minimal lipid dihad no significant effects on live animal perforgestion takes place in the rumen. Theremance, but the high protein level resulted in a fore, the potential exists for an interaction greater (P<.05) percentage of carcasses grading between source of energy (i.e., lipid vs USDA Choice. Choline supplementation starch) and ruminal protein requirements. tended to increase average daily gain (P=.13) as Partial replacement of feed grains with well as the percentage of carcasses grading animal fats may make it feasible to reduce USDA Choice (P=.23). Choline also increased the amount of protein that must be suppledressing percentage (P<.07); this effect was mented to feedlot cattle and thus, reduce most pronounced when fat was not included in supplementation costs. the diet, indicating an interaction between fat and choline (P<.1). In Trial 2, steers were fed Choline normally is provided in adea common finishing diet, which was topquate quantities as a result of synthesis by dressed with ruminally protected choline at 2 to ruminal protozoa. Therefore diets that 9 grams per head daily or no added choline.
create ruminal conditions that compromise Choline supplementation yielded linear improtozoal growth may reduce choline supprovements in rate of gain (P<.01), dry matter ply postruminally. High-concentrate diets intake (P<.05), and carcass weight (P<.01). All frequently produce ruminal pH to the range measures of carcass fatness increased as the of 5.5 to 5.8, which is less than optimal for amount of choline increased. Adding ruminally proliferation of protozoa. Including fat in protected choline to diets of finishing steers the diet may further reduce protozoal popusignificantly improved growth performance and carcass traits.
Introduction
lations. Consequently, diets that induce low protozoal populations may benefit from ciency were determined by calculating final choline supplementation. In addition, previous live weight as hot carcass weight divided by research has suggested that choline chloride is a common dressing percentage. degraded extensively in the rumen. Supplementing choline as a ruminally protected form Trial 2. A dose-titration experiment may provide the choline needed to satisfy was conducted to determine the optimum requirements for optimal growth rate in finish-inclusion level for ruminally protected ing cattle.
choline. Cattle were adapted to high grain
The objectives of these studies were to ments in a manner identical to that used for evaluate effects of various levels of added fat, Trial 1. Treatments were composed of degradable intake protein, and ruminally proincreasing levels of ruminally-protected tected choline and to determine how these choline. The high-fat, high protein diet factors interact with respect to their influence from Trial 1 was top-dressed with 2, 3, 4, on performance and carcass traits of finishing 6, 7, 8, or 9 grams per head daily of choline beef steers. A secondary objective was to as a fat-encapsulated product. Cattle in determine the optimum level of ruminally four pens were fed the control diet (no protected choline for finishing beef steers.
added choline), and a single pen of cattle
Experimental Procedures
Trial 1. A trial was conducted using 159 crossbred beef steers to evaluate finishing performance of cattle fed diets combining Table 2 summarizes the effects of various levels of protein (10.8 or 12.5%), choice white grease and dietary protein on choice white grease (0 or 5%), or ruminally performance and carcass characteristics of protected choline (0 or 5 g/head daily; Balsteers (Trial 1). No significant interactions chem Corporation). Cattle were fed a common occurred between dietary protein and fat. diet for several weeks to minimize variation in Increasing dietary protein did not influence gut fill. Following the transition period, cattle gain or feed efficiency, but the percentage were treated for internal and external parasites of carcasses grading USDA Choice was and implanted with Synovex Plus . Steers dramatically improved (P<.05) for cattle fed ® ™ were stratified by weight and assigned ranthe higher protein level. Adding choice domly, within strata, to each of the eight treatwhite grease to the diet depressed feed ment groups. Treatments were arranged as a 2 intake (P<.01) and average daily gain × 3 factorial, in four replicates. Cattle were (P<.1), but efficiency was not altered. housed in partially covered, 14' x 28' pens with concrete surfaces and fed once per day. The
Interactions between choline and fat are concentrate in the diets was increased shown in Table 3 . Dietary levels of fat or incrementally from 40 to 92% by feeding each choline did not influence final live weight of five step-up diets for a period of 2 to 6 days. but did affect dressing percentage. Adding Experimental diets were fed for 89 days.
5 g/day of choline significantly increased Steers were slaughtered when they effect of choline on dressing percentage achieved an estimated outside fat thickness was more pronounced when fat was not (12th rib) of 0.4 inches. Daily gain and effiincluded in the diet (P<.1). Feeding choice diets, processed, and allocated to treatwas allotted to each level of added choline.
Results and Discussion
dressing percentage (60.1 vs 60.9%). The white grease depressed rate of gain (P<.1), but the Results of Trial 2 are summarized in Table  addition of choline tended to alleviate this effect 4. Each gram of added choline resulted in an (P=.15). Dry matter intake was reduced with the increase in feed intake of 0.33 lb/head daily and addition of choline when fat was not included, but a concomitant increase in gain of .09lb/head intake was not impacted greatly by choline when daily. Carcass weights were increased by nearly choice white grease was added. Adding choline to 5 lb/gram of added choline. All measures of the diet tended to improve feed efficiency when fat body fatness tend to support the suggestion that was not added to the diet (P=.13). Yield grade also increasing the level of ruminally protected was impacted by the interaction between choline choline in the diet may reduce days required to and fat (P<.1). Other measures of carcass fatness achieve a desired compositional endpoint. followed similar trends but were not significant. Intercept represents the expected value when steers are fed no supplemental choline. The a slope represents the expected change for each 1 g increase in the amount of supplemental choline fed.
